Time course of changes in angiogenesis-related factors in denervated muscle.
Denervation leads to capillary regression in skeletal muscle. To gain insight into the regulation of this process, we investigated the time course of changes in capillary supply and gene expression of angiogenesis-related factors during muscle denervation. Female mice underwent surgery to transect the sciatic nerve, and then the gastrocnemius muscles were isolated at 12 h, 1, 3, 5, 10, 20, or 30 days after surgery. The capillary supply was assessed by immunohistochemistry using anti-PECAM-1/CD31 antibody. The mRNA levels for angiogenesis-related factors were analysed using a real-time polymerase chain reaction. We found that the capillary-to-fibre ratio began to decrease 10 days after muscle denervation and decreased by 52% after 30 days. The levels of mRNA for vascular endothelial growth factor (VEGF), its receptors [fms-like tyrosine kinase (Flt-1) and a kinase insert domain-containing receptor/fetal liver kinase-1 (KDR/Flk-1)], angiopoietin-1 and angiopoietin-2 of denervated muscle were immediately down-regulated after 12 h and remained lower than control muscle until 30 days after muscle denervation. The levels of mRNA for the VEGF receptor, neuropilin-1, angiopoietin receptor and Tie-2 decreased within 12-24 h, but returned to near those of control muscle after 10-20 days, and again decreased after 30 days. These findings suggest that denervation-induced capillary regression may be associated with down-regulation of VEGF and angiopoietin signalling.